ABSTRACT There is some evidence that histamine could be a mediator of the immediate bronchoconstriction that follows cigarette smoking. Since the chief reservoir of histamine in normal human blood is the basophil, we studied the acute effects of cigarette smoking on these cells. Capillary blood samples were obtained from 27 healthy young male smokers, before and 10 minutes after smoking. Basophils were collected and concentrated from these samples by a millipore membrane filter technique, stained with toluidine blue, and classified according to the staining characteristics and location of their cytoplasmic granules. This classification differentiated the "intact" from the "'degranulated" basophils'. A significant increase in degranulated cells and decrease in intact cells (p < 0 001) was observed after smoking. Since histamine is present in the basophil granules, these findings suggest that cigarette smoking causes histamine release.
One of the immediate effects of cigarette smoking has been shown to be bronchoconstriction. '--3 The prompt and reversible nature of this effect' suggests that it is caused by smooth muscle contraction. The exact mechanism by which this effect is mediated is not, however, known. Direct stimulation of the mechanoreceptors in the airways by the particulate matter in the smoke4 or release of histamine,5 or both, has been suggested. The chief reservoir of histamine in the blood is basophilic leucocytes.6 These cells have been shown to release histamine on degranulation. 7 Recently it has been observed that there is a significant fall in the total basophil concentration as an acute effect of cigarette smoking." A decrease in the number of circulating basophils is generally considered to be due to degranulation and consequent loss of identity of the cells in a count. Possibly, however, it could also be due to migration of basophils into the airway lumen, as part of a leucocyte recruitment response'°to smoking. The present study was undertaken to determine whether the basopenia observed immediately after cigarette smoking was due to degranulation.
Methods
The subjects were 27 healthy young male smokers. Their physical characteristics and smoking habits are 2) ; D cells-cells from which the granules had been released, giving rise to a "spray" effect around the cells (fig 3) .
For each subject a total of four slides was studied; two were from the blood samples taken before they smoked, and two from those taken after smoking. Since on an average each slide had about 50 basophils, about 100 cells were studied before and 100 after smoking. Grouping of the basophils in all the slides was performed by a single observer. It was done blind, all the specimens being coded by a second observer.
Results
The data are expressed in terms of basophil "differential counts" (table 2) . Before smoking the basophils consisted of 70'2% B cells, 22-5% C cells, and 7-3% D cells; whereas after smoking they consisted of 57 8% B cells, 24-1% C cells, and 18-1% D cells. The decrease in the B cells and the increase in the D cells were significant (p < 0 001) by the paired t test. Of the many chemicals known to be present in human basophils, one of the most important is histamine. Since histamine is localised in the granules, degranulation of these cells is accompanied by release of histamine.7 This study therefore provides evidence for histamine release after cigarette smoking. The observations reported here confirm previous reports from our laboratory and elsewhere. In dogs it has been shown that the bronchoconstrictor effect of cigarette smoke is abolished after administration of inhibitors of histamine synthesis5; and ventilation with cigarette smoke has been shown to cause histamine release from perfused lung lobes. 4 In normal young men smoking induces a significant fall in the blood basophil count.9 In isolated monkey lungs artificially ventilated with cigarette smoke a significant decrease in the total mast cell counts has been found. ' The mast cell, like its congener the basophil, contains histamine in association with its granules and releases this chemical on degranulation.'6 A completely degranulated mast cell therefore cannot be identified during a count and thus the count decreases. There is further indirect evidence to support the view that histamine release occurs after smoking. Cigarette smokers have been observed to have higher histamine concentrations in blood than non-smokers'7; furthermore, total blood basophil counts are higher in smokers after a brief period of abstinence from smoking than in non-smokers. 8 The actions of histamine on the lung mechanics of man and other mammals have been studied extensively. In man it causes narrowing of small airways, as indicated by decreased maximal expiratory flows at low lung volumes, increased ratio of elastic recoil to maximal expiratory flow, and decreased partial expiratory flow rates. It is known to cause bronchoconstriction in man and animals and has been shown to cause a reduction in the collateral ventilation of the lung in dogs."' The similarity between many of the pulmonary effects of histamine and those of cigarette smoke and the fact that histamine is released by cigarette smoking suggest that histamine might be an important mediator of the immediate effects of smoking.
Moreover, histamine is known to play a key role in inflammatory reactions, causing increased vascular permeability, oedema, and increased glandular secretions.20 A slow histamine release has also been implicated in some chronic lung disorders. Kawanami 
